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Under contract N00014-89-C-2042, SFA designed, built, installed, operated, and maintained special-pur-
pose equipment and fixtures in support of experimental researcil in high-power RF radiation and particle ac-
celeration. Specifically, SFA personnel worked on the following tasks:

* Design and Fabrication of Hardware for Experimental Application of the 7-Ohm Line Generator

* Modulation of Intense Relativistic Electron Beams (IREBs)

* Construction of Magnetic Field Coils and Low-Voltage, High-Energy Capacitor Banks

* Upgrade of the Relativistic KlysLvon Facility

I Design and Fabrication of Relativistic Klystion Amplifier

Design and Fabrication of Hardware for Experimental Application of the 7-Ohm
Line Generator

SFA designed and built new hardware to apply the 7-ohm line generator to different experiments. This genera-
tor is a high-voltage machine constructed out of a 700 kV Marx generator, a pulse-forming line, and a high-
voltage diode. The generator is constantly changed to match different experimental requirements. SFA per-
sonnel performed mechanical tasks related to the preparation, maintenance, and operation of this
high-voltage machine. SFA planned, installed, and removed the scientific devices used as support equipment
in the experimental area, and assisted in the assembly, rigging, and repair of devices used in the various ex-
periments. SFA personnel maintained the vacuum pumps and oil and water systems. SFA also performed
general maintenance on the 700 kV Marx generator, which included periodically cleaning the Marx column
and triggering system. Other duties included routinely cleaning the high-voltage diode and pulse line, main-
taining the vacuum system, and fabricating carbon cathodes and stainless steel cathode stocks.

Modulation of Intense Relativistic Electron Beams

To modulate the intense relativistic electron beams (IREBs), SFA designed and built struc.tures consisting of
coaxial cavities, which were pumped to a pressure of lO-5 Torr and maintained in close tolerance. The struc-
tures were machined out of stainless steel, and the surfaces of the cavities were lined with a 1-millimeter layer
of either copper or silver. The mechanical design of these structures required familiarity with microwave cir-
cuit design. SFA fabricated, assembled, and installed the coaxial cavities; solved problems within the system;
and applied leak detection techniques. SFA personnel also performed calibration checks and adjustments on
vacuum systems, and aligned the cavities.

I Construction of Magnetic Field Coils and Low-Voltage, High-Energy Capacitor
Banks

SFA personnel constructed magnetic field coils and low-voltage, high-energy capacitor banks. This work in-
cluded making forms, made of a non-conducting material, on which magnetic wires were wound as a long or
short solenoid. The magnetic field coil withstood a minimum magnetic force of 10 kg/cm2 during a minimum
operation of 100 ms. The coil was energized by a 20 kV capacitor bank operated by ignitrons. SFA's responsi-
bilities included layout, materials flow and handling, assembly, cost reduction, problem solving, fabrication,
and quality control. SFA also ensured that proper grounding techniques and safety methods for high-voltage

1 equipment were followed.



I Upgrade of the Relativistic Klystron Facility

SFA personnel upgraded the relativistic klystron facility. SFA's responsibilities for this project included plan-
ning, construction, alteration, maintenance, setup, operation, and repair services for the facility's reconstruc-
tion. SFA managed the rigging subcontractor in the relocation of experimental components. In addition, SFA
designed and installed acoustical partitions to buffer this high-noise facility from administrative support per-
sonnel. SFA installed capacitor banks, a Marx column, and a trggering system in the new Marx tank. SFA
personnel constructed the pulse line and high-voltage diodes; installed the capacitor bank for low-voltage,
high-energy magnetic-field coils; and installed a circulating water system and control panel for the pulse line
and magnetic field coil. SFA also rewired the screen room for electronic equipment and installed a vacuum
system for the high-voltage diode.

IDesign and Fabrication of Relativistic Klystron Amplifier

SFA designed and built a high-power relativistic klystron amplifier with a complete vacuum system (see Ap-
pendix). SFA personnel provided the engineering design and fabrication drawings for the coaxial high-volt-
age generator facility. SFA provided the layout of the floor plan for the new facility. SFA personnel laid out
and installed 250 energy storage capacitors connected together with resistors, contact switches, and ground-
ing systems. SFA personnel designed and prepared fabrication drawings of an oil tank and a high-voltage
parallel transmission line to be connected to the existing 7-ohm Blumlein and Marx generator. SFA also de-
signed and prepared fabrication drawings of the diode sub-assembly with a double insulator. Fabrication
drawings were designed and prepared for a pumping ports housing with two ports connected to a diffusion
pump, cold trap, and a mechanical gate valve through a pump adapter, with a third port connected to a large
mechanical booster pump to increase vacuum pumping speed. SFA provided fabrication drawings for a view-
ing port housing with six rectangular ports, used for diagnostic testings and for access to the double insulator
to clean carbon residue. SFA prepared fabrication drawings of the cathode sub-assembly and designed an end
cover plate with test probes. Outer and inner magnetic field coils were designed. SFA personnel designed and
prepared fabrication drawings for the cart to support the outer magnetic field coil. This cart can adjust the coil
to its required height and position, and may move toward or away from the diode using dual roundway bear-
ings that sit on tracks in the floor. SFA personnel performed the layout of the L-band waveguide transmission
line to connect an existing magnetron located in an adjacent laboratory to the new facility. An L-band splitter
was designed; the splitter, a waveguide switch, three isolators, and two bi-directional couplers were installed
in the L-band waveguide transmission line. Radio frequency and microwave leak tests were performed on all
joints after the system was installed.
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I APPENDIX

I List of Figures
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